Nascent membrane and secretory proteins differ in FRET-detected folding far inside the ribosome and in their exposure to ribosomal proteins.
Fluorescence resonance energy transfer measurements reveal that a transmembrane sequence within a nascent membrane protein folds into a compact conformation near the peptidyltransferase center and remains folded as the sequence moves through a membrane bound ribosome into the translocon. This compact conformation is compatible with an alpha helix because nearly the same energy transfer efficiency was observed when the transmembrane sequence was integrated into the lipid bilayer. Since the transmembrane sequence unfolds upon emerging from a free ribosome, this nascent chain folding is ribosome induced and stabilized. In contrast, a nascent secretory protein is in an extended conformation in the exit tunnel. Furthermore, two ribosomal proteins photo-crosslink to nascent membrane but not secretory proteins. These interactions coincide with the previously described sequential closing and opening of the two ends of the aqueous translocon pore, thereby suggesting that ribosomal recognition of nascent chain folding controls the operational mode of the translocon at the ER membrane.